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S = %$! + m^s2 + • - - + mn$n
wliere mi} m2 are the masses of the parts; s1; £2 their entropies per unit mass.    We see  also that the increment of entropy is  given by
1                      2
where d Q± is the whole heat received by the part mt at temperature T1} whether this heat be received from outside or from other parts of the system. The only limitation to this statement is that no irreversible changes must occur within the separate portions m1; m2 .. J Where the temperature varies from point to point the system must be divided into "differential" elements of mass, as explained in § 46, these elements being so small that the temperature is uniform over a single element, but the element is large compared with the molecular structure of the substance. The summations of the last case must be replaced by integrals and we shall write the resulting equations
S = I sdm
•/• -/:
W j     . ~+r dm
where dq'dm is the quantity of heat absorbed by the element dm when its temperature is T. In this notation dq^ will stand for quantity of heat absorbed per unit mass in the neighbourhood of the point whose temperature is T, and the sign of integration will refer to the various "differential" mass elements of the body.
•  We  notice  that  the  second  definition   of entropy  of § 71   is applicable without modification in the present case, since a quantity
dQl received by the part at temperature T± represents  an increase of
(i        T \                                     T
1 ~ -fir} is available  and   dQ± T° is non-i                                         i
available relatively to the refrigerator T0.
80. Changes of entropy due to conduction or radiation of heat.
Let a quantity dQi of heat flow by radiation or conduction from a hotter part of the system whose temperature is Tl to a colder part where the temperature is T2. Then the entropy of the first part
decreases by ~~ and that of the second increases by -~ hence the total entropy increases by an amount
This increase is always positive  since 2\ must be > T2 for the flow to take place from T3 to T%.    Henceystem of bodies consists of different parts mn m2 ... at uniform temperatures 2\, T^ ... the whole entropy of the system is the sum of the entropies of the parts of the system2), and hence is given by
